High intensity training regimens appear to put athletes at a higher risk of illness. As these have been linked to alterations in the proportions of differentiated T cells, how training load affects these populations could have important implications for athlete susceptibility to disease. This study examined the effect of a winter training season on the proportions of circulating naïve and memory T cells subsets of high competitive level swimmers.
High intensity training regimens appear to put athletes at a higher risk of illness. As these have been linked to alterations in the proportions of differentiated T cells, how training load affects these populations could have important implications for athlete susceptibility to disease. This study examined the effect of a winter training season on the proportions of circulating naïve and memory T cells subsets of high competitive level swimmers. Blood samples were taken at rest at 4 time-points during the season: before the start of the season (t0-September), after 7 weeks of an initial period of gradually increasing training load (t1-November), after 6 weeks of an intense training cycle (t2-February) and 48 h after the main competition (t3-April) and from eleven non-athlete controls at 2 similar time-points (t2 and t3).
CD4, CD8 and gamma-delta (cd) T cells expressing the naïve (CCR7 + CD45RA + ), central-memory (CM-
) and terminal effector (TEMRA-CCR7
were quantified by flow cytometry. Statistical analyses were performed using multilevel modeling regression. Both T CD4 + naïve and CM presented a linear increase in response to the first moment of training exposure, and had an exponential decrease until the end of the training exposure. As for TCD4 + EM, changes were observed from t2 until the end of the training season with an exponential trend, while TCD4 + TEM-RA increased linearly throughout the season. TCD8 + naïve increased at t1 and decreased exponentially thereafter. TCD8
+ TEMRA values decreased at t1 and increased exponentially until t3. cdT-EM had an increase at t1 and an exponential decrease afterwards. In contrast, cdT-TEMRA decreased at t1 and exponentially increased during the remaining 20 weeks of training.
An increase in TEMRA and EM T cells alongside a decrease in naïve T cells could leave athletes more susceptible to illness in response to variation in training stimulus during the season.
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Introduction
Periods of heavy training appear to increase the incidence of upper respiratory tract symptoms (URS) in elite athletes (Bermon, 2007; Morgado et al., 2012) with infectious episodes often impairing training and performance and reducing the likelihood of success in high-level competition (Pyne et al., 2005) . The mechanisms that could explain this increased susceptibility to infection are likely to be multi-factorial and could include alterations in the natural killer (NK) cell and T cell compartments. Such changes could be caused by repeated elevations of stress hormones (e.g. cortisol) and anti-inflammatory cytokines (e.g. interleukin-10) that occur in response to prolonged strenuous exercise during periods of heavy training.
There is only limited information on the effect of training load during a training season on the recirculation of lymphocytes between the tissues and the blood, their maturation status and how this may affect susceptibility to disease. Recently we reported that the numbers of CD56dim NK cells in the peripheral blood (PB) decrease during a swimming training season (Rama et al., 2013) . This study suggests that periods of highly demanding training have a negative impact on innate immunity mediated by NK cell subsets, which could partially explain the higher frequency of URS observed during these training phases.
Another lymphocyte population with cytotoxic functions and important in host defense is the gamma-delta (cd) T cell subset
